Modulation of expression and function of Toll-like receptor 3 in A549 and H292 cells by histamine.
It was reported recently that histamine induced Toll-like receptor (TLR)2 and TLR4 expression in endothelial cells and enhanced their sensitivity to Gram-positive and Gram-negative bacteria; and that TLRs were expressed in airway epithelial cells and that several inflammatory mediators modulated their expression. However, little is known of potential influence of histamine on TLRs in pulmonary epithelial cells. In the present study, effects of histamine on expression of TLRs in both human A549 and NCI-H292 cell lines were examined by using real-time quantitative RT-PCR analysis, flow cytometry and immunofluorescent staining. The results revealed that both cell types constitutively expressed mRNAs for TLR1-TLR10. Histamine up-regulated the expression of TLR3 mRNA by 12.3- and 11.6-fold, respectively in both cell types. The time course showed that histamine induced TLR3 mRNA expression was initiated at 30 min, nearly reached peak levels after 2 h and was sustained at least until 12 h. Histamine also induced TLR3 protein expression in A549 and NCI-H292 cells. Histamine and poly (I:C), a specific TLR3 ligand stimulated interleukin (IL)-8 secretion from both cell types. Moreover, histamine enhanced poly (I:C)-induced IL-8 secretion and phosphorylation of NF-kappaB in the two cell types, and histamine H1 receptor antagonists inhibited the action of histamine. In conclusion, histamine selectively up-regulated expression of TLR3, and stimulated IL-8 secretion from the cells. Histamine also enhanced poly (I:C) induced IL-8 secretion and phosphorylation of NF-kappaB. These observations suggest that histamine might play an important role in enhancing the innate immune responses of airway to viral infection.